WO 2005/070589 PCT/JP2004/019260 



m n m 

[0001] *mwi*. mmmcDmm^m^mmmm^m^^mm/^Rxf^ti^m^^fc 

[0002] *yzfmm(D \z.im<Dfc\ ^Mrt ^j-fRii-sthm^L^-r^— ^^gt/x 
^•^^^b^-rv\ wife^ mmft(Dmm^/^?>0<£mfr&m. urn. * 

[0003] ^(Dmm^mm^mmir^t^ s wjtvx, o^wxm^m^th 

[0004] u^ue#^ mm.m.jjzm^^Jrmi'z, mm^htm^m^-s^tz^yhtf 
^mti-^t^x^^mm.nmtvx^(D^mmmm^thx^^ 0 u$>u 



».I=ST AV/AII AP*S F rnov 



WO 2005/070589 PCT/JP2004/019260 

2 

[0005] #t^i^5(c«, mmy^ft&&u<Dmmmm&$*&ttfemmmM#*& 

iirtll©ai:o^tlt ^(DAm^m^xm^m R^tiX\^\ 



[0006] mticm 



l^f?S#-^W099/15291 
: #^2002-239690-^-^^ 

: #f^3027645^$B (#HS!¥5-16921 2^£$g) 
:#f^H3207793^$g(#^¥ll-123509^$R) 
: #^¥6-218508-^-^ 

[0007] ^rnwfe. m®m^m^m;x^<D£?Kmm?mm%m\<^bte<, mm^m. 
[0008] *mw#n, ±m a mzmm-tttb ^ s«yx/v<Dn±amji352^?W£ig:iE 

m^±m^5imnu±50mmi^r<DmMvtm^mxh^t^mntir^mm 
mmm mmy^^xhz> 0 



WO 2005/070589 



3 



PCT/JP2004/019260 



t, vt&KW.±M*m-&tf%mM&m¥-®T&ffimmn. 0m/sWJi2. 5m 

[0009] ^P^O3I^5tffl^^X^^J;^«^0^#^ttmyX^^J:5(-m^ 

mn^mm-r^t^x^ 
[ooio] [Bii]iiiiA{i, ^m^iEm^h^tc^m^Km^m^T^^'DM^m'rm 

[02]ig2«, *&w<Dmmmmmmm;^<7)&miLmmfrb<Df\-mm Oitm?L 

[E]3]El3te, :«Bj3<«g^^ 

[IH4]El4te, H14A«. ^PJ^^^m-^^^^fflm^/X/K^niiai^Li'Pt-h 

m-r^^ix^mmm) -e&s 0 

[ins] ei 5a^hi 5j«, (Dmm.mmm mmy^&n t*i ® ratt^^m^ 

X/PjS§lS(DW-®|lI-<?fcS 0 



WO 2005/070589 



4 



PCT/JP2004/019260 



«WM-«*lRlW»fiii0-C*>5o 

o 
o 

[ooii] ^ % #0"t»o^-i-^ic!*^T<oji9-efeSo 

yX/V^#:(l) ;/X/H£*B(2) ;/XVWflJii(3) ;/X/WrtM(3') ;n±tt3?L(4a. 4b 
) ;ntmilAa (4in) ;P±m?Ltti P (4out) ;S«^jS(5) ;R±ffi?L±ig(6a. 6b) ; 
P±tB?LTli(7a. 7b) 

^^mm^m^M^m^mm/^^^rvx^tcm^n/^mm^m 

[0013] $b\zmi&M#>izte%:> mm&\z. /^mmm^B^ntcfttm^^ 
m^mmci^mm^m^/^^m^mmzmn^bKx^x, mm^mmv 
tcT&m&&m*mzmmm%^zMffi.^bmtttm^ *j-^i-s2o<Detm 



WO 2005/070589 



5 



PCT/JP2004/019260 



2 1 8508^mt^m<Dm m t t±&&mvt&m&to izmttZo 

[0015] £<b(C, m&J&Vt&hitb1r%}%:<D&T*h^ ^mtmWi ¥6-21 8508-^-^15 
tt^l§Mi-e^:#<*B3£i-5o #BB¥6-218508#^#IB«fe©5l§lt!:*5V>-Ctt, 

^xBkmmRxfmMft<Dmmmm*&feikirz 0 



» 



WO 2005/070589 PCT/JP2004/019260 

6 

&mm&mU M4Bi^ H4A^43tt*A-A»ffi0(Jl«^jB«:«Wrrs^l«il-e 
OBrfiEDSri^U H4A^ttSB-BWiiiH(ti:maSr«Wfi-S*lRl"e 

[0017] mmtmfrjeVtti. ^©t^H^5mm^±50mmaTtt^tta^W 

H«\ 10mmU±30mmUT tir%^tft£.<9&*^\ m^m^<0^tVXti 
mzm££Wb%>V>-Zttft*\ S*^je5(D«^0!ISria5A-H5J(2o<©etttJ7L 



WO 2005/070589 



7 



PCT/JP2004/019260 



[0019] ^(Dm^i-i, mM^m^^(Dmm(DBtiii^rM^hi&^^iLm^mmvx^^x 

mmz.wm\^m^mm^y^vm^m^^um%(Dmz.m^h^x^ ^ m 
05H-05juv\, mfewmm&;^mmm<Df±miLfti%xrmxtej 

h<Dh^ri^(m^it, B15G, EI5J) 0 r^T% f*!^80— 90mmgg(D- Jt&lft^ 
*»/X/KD*§^\ /X/M£$rffi<Di£ttj:FU£{#m, /X/M»ffi^^Tn£ffi?LA 

V ^X ^>k^b¥^20mm©SOfiiig<D~ 
[0020] itaTk^^Vi-^^^b^fi^fc^^:, m*B^®5^*#-r#*5 

[0021] m*B#2!i£5<D#f £Ll ^jRirfcfc, yX/i^^®<D*«Xte^i£^ 

v^7c^6. ±m<D£?{z;^mmm*>buxitt<Dfcmzjo\,^x, ^com^mh 
m<te%mmvtm&zmiiz>^t^£<>x. /x/v^rj^m^/^f&m^fc^x 

?la p i£#T^<D^$^{gv ^mmvtmm-z, mi$M&wm.&vtm^?>&ift^ a 

«9iA^C ^^gl^^te:J:^yX/vrtT^c7)^^-b^ffl^$^^^^o 



WO 2005/070589 



8 



PCT/JP2004/019260 



[0022] JWWftfcW:, a««*jfi5©#*UV^fcU-CW:, *-f\ ;X;«i^^X 
fe2o<wttm?Lfc:itaa»oTtt<fc^^ 

[0023] ja*«^jB5», mb**uv^R©v^n«*#r5fcra«H^ 

10mm^i™,IotI«^^t^^^5mm«±50im«T-C'fc5 
#K#5r^-t?£#V\, Sfi^^i»t*^^^50mmlri^?»t5lg^ 

[0024] fm*m&s<om%- imm^^^mmm) &m±.mm-r€ztm®<»M 



WO 2005/070589 



9 



PCT/JP2004/019260 



^rtri«o^t^jSLT/x>j^^ 
[oo25] mmkm^wcn^tkz.^. mm.^mwm^^mimtc^.mt^'o, mmk 

xm, /J^$^|lfl^(DJK^«A , 9JA^liv^7t^, ^n^m^si^i-A^iA/y^ 

fc§tV ^^^$tL^*^BJ(Dg«yX/V^ joV ^ fit, M^^^.^±le<7) 

yX/v^rt#J;%^#v^RX«SR^^i-^^^^?t^S^^m^J: 

[0026] ^fc, *mw#te, o±mm^mt^^ti^ \a*z, ±m(Dmm^&Rxfmm. 

[0027] *mwim%m~<Dmmmmmmmy^M^ ±m^^m^^xmm^tbtch 
yx/K'&ot, y^m.mmy.nmwxmiz.^^Ktc^m^^M^xmm^± 



WO 2005/070589 



10 



PCT/JP2004/019260 



[oo28] mm^m-<Dmmmmmmmy^^-m^m^ menmrni^r. fc 

?L A P 4in*^ W P 4out^|^d^o-C«'>U-CV *S^&J$i-fc*>-efc5o 
[0029] /X,M£rrifiX}«^^ 

a~<^*tfw*.e>*^ tuna©***. ttmmvmmzmm-rzmKtDXfoz 

[0030] ±Kfthffla*ifi*ri, ®* fc**o"Ct>J^U W PiMt^o-CtS 
[0031] ;X;^TKll^>«*tetK*W^SS^^^ ft 



WO 2005/070589 



11 



PCT/JP2004/019260 



[0032] £<b^, *mmizmzm-(Dmmmm:mmm/^n. ^m^tmummm^m n 
H7tt, n±mjLTmaRmb<Dftm&±fa$i5 o <om&, ms\-±. n±m?L 

Tli7aS.t/7b^T[6]#45 0 <D^£r^Utig-efc5o efcttJTL-h^^vlOi^^^ 

o 

[0033] PtttJ7L±Sott^^Rd s 30mmJ;t)t/h$v^-a- % ±IBfttttS7LKIrffi^^^ 
$rffiP^[p]{tT^^§r^|||b<^«9, thttS^oqtttSTL^^OfiJlllE&jii^v^ 

[0034] *38W<©ig»«Bgffia»yx^r4. ^p^tc^m-ojg^agfflm^yxvu 
Rxfm~(Dmmmmmmmy^^^^xmm^fi^^^m.^^tim'^ 



WO 2005/070589 



12 



PCT/JP2004/019260 



[0035] ^i^^^.^^^i^^^^^^^^^^^^^^^^ 0 ^ 
[oo36] «w©aewwsffl« m^^m^tMmt. 

JITK-C&S. ti:Wa*±»^»«/X/Urt«A«WTPW«au« s 2. 5m/s 
[0037] ±«/X^rtJM« WTlMBfiutt. W»l4lWWtl) / ( 



WO 2005/070589 



13 



PCT/JP2004/019260 



[0038] uric *mm<DmMWRxfi£mffl$:tttt.L>x^u *mm<o%}M&®m-rz>o 

[0039] C^l] 



WO 2005/070589 



14 



PCT/JP2004/019260 



00 



ec 



^ 



to 



m 



in 



CO 



o 



«•€► 



° H 



o 

X 
o 



E 

I a £ 
m 1 1 ii 



EC - 



o 

E = E 



CM 



^ 1 1 m 



o 



a -1 o 
a. co 

W-e- 



59 



o 

EC * '5 
UK S J 

CO 



IB 

e 

K 



E 
E 

m 

K 

CUUi 



in 

T— CO 



E 

*g |if niK 



E 
E 
o 

^ -M 4a 



in 


o> 8^ 








i» 1 1 ii 






HI 




K 


I 


« 




59 




§K 












use 




«8 £ 


"IS 



o 

oh 1 " 

o 



CM 

■O-lo 
o 



CO 

d 



°I2 

co £r 



£ 

J: 

lit 
5S 
IK 
# 

Of 



E 

J 

ft 

H- 
Q 



LO 



Iff 



CO 
_ I CO 

© 



LO 
CO | CVJ 

He 



CD 
§ O 

■e-IS 

d 



CO I ° 

d 



o I - 

•©Is 

d 



in 

CO J 

-& § 



UK 



til 



W 

ME 

una 



1L 



WO 2005/070589 



15 



PCT/JP2004/019260 



[0040] &*5, »kmiLMQ&finizRBft%ftir%m&<nvkmilM n^M&RXf^ 
[0041] (tmtrm) 

270mm, »M*S1500— 2300mm<D;*7:/iSi^§l^£mUt:7/V^— /V*^- 

#im ?tm/x/KD«^(« i iz.^~rbmc % m&m 9- m 1 1 tet>**ufc. 

[0042] £|§!F*9ii£Sj2c5£^tt\ JLsE^/VvVjr— /^^-^H^lCjoV n-C. SIM 

F*3<Dl/2J?, l/4<g«>7kifiT50mm»Cj3tt5i&Mt@*lRl«>ifc^4r. fcl§U6;frft 
^^2^0fT-^15^P^ffliJ^Ua!lS^-^O^^^^^jg^^ii:T^Lfc 

iB^jp^M/¥^e^><fi^o. 5^±o. 6*zffi-e&z>m&&r&}. ±mmmmm/^ 



WO 2005/070589 



16 



PCT/JP2004/019260 



[0044] (fp#^m) 

[oo45] ^^2«.«0ji{^^^^^«^^^/x><D#m^#i-^mm/x 
[0046] mmmm. 



WO 2005/070589 



17 



PCT/JP2004/019260 



[0047] nmM4&. *mwimzm-RTfm~(Dmmm&mmmy^^<DW&zmzm 

M^^XWiX^^^X^ifhtiXl^cDX^ Mi^Vt^^i^X^^X^tc^tBi^j^ii^M^ 

[0048] nmmsAWfe, ^mm^^m-Rxfrnr-^Mm^mmmy^^wm^ 

[0049] Jt^d7^^9tt, *mmz.m&u&\ 

*vc#c yx^mmmx^mmmi^B^tht^±m^^Mvxmmts:f± 

[0050] RMtmsn, y^si-m,ffiftffitfM&vtm&mvt%!&irh<DXtefrz>&, mwt^^ 

{±SaJiM{iR40mm(DRM^^b, *^(Drtli^^MSSP±:tii?L-hli^I^^^o 
mVXm^KR40mm(D±m^Vttr^]45 o <DT^MVt<Dm-&l£Xfe. 



WO 2005/070589 



18 



PCT/JP2004/019260 



[oo5i] vcmm^ /^vm^m^mM^m^^^irhfDxnh^K mm^m 



WO 2005/070589 



19 



PCT/JP2004/019260 



[4] yxv^Wfi(-S^$^iim^^{-/X/k^:^rt^i^ 

X> 0 

[5] Rigj^W^OJ&MigOl^ 

fcoT, /X^W®X(»W®{c^$nfcP±ffi^f^(^bTMii:^n±{±S?Lir 

[7] n±{±}?L±|g^ x ft^^R^30mmJ^±150mm^T<7)R?(a^^L-r, HNgfi^: 



WO 2005/070589 



20 



PCT/JP2004/019260 



[9] mt^±miiw.±^m^^^M^mr^rmmmu^i. om/sj^_t2. 5 



urn**** 0 " 



WO 2005/070589 



PCT/JP2004/019260 




m 3 



THIS 



WO 2005/070589 
CM 



3/9 



PCT/JP2004/019260 




^CAm BLANK 



(USPTO) 



WO 2005/070589 



PCT/JP2004/019260 



[05] 



El 5A El 5B 




™S me BLANK (uspto, 



THIS PA6E BLANK (uspto) 



THIS PA6E BUNK (uspto, 



WO 2005/070589 



PCT/JP2004/019260 




******* 



(USPTQ) 



J 



THIS PA6I BUNK (usfto) 



THIS PAGE BLANK (USFTO) 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI" 7 B22D11/10, 41/50 



International application No. 

PCT/JP2004/019260 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B22D11/10, 41/50 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
A 



JP 6-218508 A (Toshiba Ceramics Co., Ltd.), 
09 August, 1994 (09.08.94), 
Claims; Figs, 1 to 7 
(Family: none) 

US 4819840 A (Thyssen Stahl AG.), 
11 April, 1989 (11.04.89), 
Claims; Fig. 3 
& JP 63-72454 A 

JP 62-10942 U (Kawasaki Rozai Kabushiki 
Kaisha) , 

23 January, 1987 (23.01.87), 
Claims; Figs. 1 to 7 
(Family: none) 



1-8 
9, 10 



1/2 
3-10 



1-10 



I x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



"A" 



"0" 



Special categories of cited documents: "T» 
document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international fding date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
10 March, 2005 (10.03.05) 


Date of mailing of the international search report 
29 March, 2005 (29.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



I 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019260 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
Y 



A 

Y 



JP 2003-25048 A (Nippon Steel Corp.), 

28 January, 2003 (28.01.03), 

Claims 

(Family: none) 

JP 9-285852 A (Nippon Steel Corp.), 

04 November, 1997 (04.11.97), 
Claims; Fig. 5 

(Family: none) 

JP 62-6957 U (Kawasaki Steel Corp.), 
16 January, 1987 (16.01.87), 
Claims; Figs. 1, 2 
(Family: none) 

JP 2003-311381 A (Nippon Steel Corp.), 

05 November, 2003 (05.11.03), 
Claims 

(Family: none) 

JP 9-295108 A (Dowa Mining Co., Ltd.), 

18 November, 1997 (18.11.97), 

Claims 

(Family: none) 

JP 4-39547 U (Shinagawa Refractories Co. 
Ltd. ) , 

03 April, 1992 (03.04.92), 
Claims; Figs. 1, 3 
(Family: none) 



1-8 
9, 10 



1-8 
9, 10 



7,8 



3,4 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



PCT/J P2004/019260 



a. mwo>mirz>ftW(Dftm mmmim (ipo ) 

IntCl' B22D1 1/10, 41/50 



B. 



m&t:noiiJk/h«sm (smtoVMM (ipo ) 

Int. CI' B2 2D11/10, 41/50 



B*H»8$rffek3B 1922-1996^ 

B^m^mmmm^n 1971-2005^ 

n*m&mnm%im#M 1994-2005^ 

R*mmm28£3m&m 1996-2005^ 



c. 



gig-To ^sgfrbnajCififc 















X 


JP 6-218508 A (*E£ir7S y^ttc^^fc) , 19 


1-8 


Y 


9 4. 0 8. 0 9, #fFff*(D®H x il~7 (77^^L) 


9,10 


X 


US 4819840 A (Thyssen Stahl Aktiengesellschaf 


1, 2 


A 


t), 1989. 04. 11, Claims, Fig 3, & JP 63 


3-10 




- 7 2 4 5 4 A 




A 


JP 62-10942 U 0H«HF*t*fe5£#*fc) , 1 9 8 7. 0 


1 — 10 




1. 2 3, ^fr^Sfttt^ofii. mi~7 (7x5 0 -ft U 




A 


JP 2003-25048 A (*f 0 *!MW!lc4^th) , 2 0-0 


1 — 8 


Y 


3. 0 1. 2 8, #fFff^(D^H 


9,10 


A 


JP 9-285852 A (gf 0 *K«W*^^tt) , 1 9 9 7. 


1 — 8 



rxj WfcBMofcs^tlft-cfco-c, a*sntt©^-e*w 
r&j po-/<fyh7rS5-*» 



1 0. 03. 2005 



29. a 2003 



B*a#fFJt (1 SA/J P) 
100 — 8915 



4 E 



8 4 17 



Wmm^r 03-3581-1101 F*Bg§l 3 4 2 3 



«KPCT/ISA/2 10 (352^— S?) (2004^1^) 



* 





BBRttiM-8- PCT/JP200 4/O 1 9 2 6 0 


c . 














Y 
A 

A 

A 

A 


11. 0 4, ISffiSr3g£«M»#a>*&B, 0 5 

JP 62-6957 U 0HMf9UfeHc^#ft) , 1 9 8 7. 0 

i . i6, mm#<ovm. hi, 2 (7r5!)-4U 

JP 2003-311381 A (ff B*K*85fc#*fc) , 2 0 
0 3. 1 1. 0 5, #fFlf ^CDfgffl (77^!i — .fc L) 
JP 9-295108 A (ftfttt?£tf5&£%) , 1 9 9 7.1 
1. 18, #ff»*<D^ffl 5 

JP 4-39547 U (p B pJlieMS^^±) , 1 9 9 2.0 
4 . 0 3, gSJB$r3g£»»3fc(0«5B. HIls 3 (77$!)-4U 


9,10 
7, 8 

5 

5 

3, 4 



1SPCT/ISA/2 10 (*2^-i?Ottt) (2004¥U) 



